A 67-year-old Lebanese man presented with vague abdominal pain in the right upper quadrant. No other symptoms were reported. He has lived in the United States for 10 years and last traveled to Lebanon 2 years prior to presentation. While in Lebanon, his diet included lamb liver. His blood pressure was 134/62 mm Hg; pulse, 82 beats per minute; respirations, 12 breaths per minute; temperature, 98°F; weight, 187 lbs; and height, 5´3˝. Th e patient was anicteric. Hepatomegaly was present, but his lungs and cardiac examination were within normal limits and his abdomen was nontender to palpation.
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Computed tomography (CT) and ultrasound demonstrated multiple hepatic and splenic cystic lesions. Magnetic resonance imaging (MRI) performed for further lesion characterization demonstrated multiple lesions in the liver and spleen. Th ese were well-circumscribed cystic lesions with predominantly fl uidsignal intensity containing linear serpiginous fi lling defects. Th e lesions had local mass eff ect without surrounding infl ammation or edema. Following the administration of intravenous gadolinium contrast, images showed mild peripheral capsular enhancement (Figures 1-4) .
DIAGNOSIS: Echinococcus granulosus infection.

DISCUSSION
Echinococcosis is a parasitic infection caused by the larvae of the cestode Echinococcus. Th e three species most commonly associated with human disease are E. granulosus, E. multilocularis, and E. vogeli. E. granulosus is the most common form of the disease, resulting in unilocular cystic lesions, contrasted with the multilocular alveolar lesions of E. multilocularis.
Th e adult form of the Echinococcus tapeworm lives in the small bowel of dogs, wolves, and other defi nitive canid hosts. Eggs are passed into the stool and subsequently ingested by intermediate hosts such as sheep, goat, camels, horses, swine, and humans. Once ingested, the eggs hatch and the resultant embryos (also known as oncospheres) penetrate the intestinal mucosa and travel via the portal system to the liver. Once in the liver, the embryos either infect the hepatic cells or travel via the systemic circulation to other organ systems, including the lungs, brain, kidneys, and spleen. Once in these organ systems, the larvae develop into cysts, which slowly fi ll with fl uid and produce daughter cysts containing protoscolices ( Figure 5 ). Infection of the defi nitive host occurs at this stage, as the hydatid-containing organs of the intermediate host are ingested by the defi nitive host. Th e protoscolices are then released as scolices, attach to the host intestinal mucosa of the small bowel, and develop into adults within 32 to 80 days. Th e life cycle is shown in Figure 6 . E. granulosus occurs worldwide but is more prevalent in areas where livestock is raised, such as China, central Asia, the Middle East, eastern Africa, and Australia. Th e most important mode of transmission for human infection relates to environmental interaction with infected dogs. Th is is particularly common in settings where the dogs have dietary access to the viscera of home-slaughtered sheep or other livestock. Canine infection leads to environmental contamination with echinococcus eggs, which then leads to human infection (1) . E. multilocularis is found in the Alpine, sub-Arctic, or Arctic regions of Canada, the United States, Europe, China, and central Asia. E. vogeli is known to be located only in Central and South America.
Echinococcal cysts produce symptoms via mass eff ect, as their slowly expanding size eventually causes space-occupying eff ects to the particular organ, usually the liver or lung. Th e liver is involved in about two thirds of E. granulosus infections and nearly all E. multilocularis lesions. Th e clinical presentation is dependent on the number of cysts, their location, and their rate of growth; a latent period of 5 to 20 years is common.
Hepatic echinococcosis is characterized by abdominal pain or a right upper-quadrant mass. Th e cysts may mimic cholelithiasis, causing biliary obstruction resulting in jaundice. Mass eff ect on the hepatic vasculature can lead to occlusion or thrombosis. Rupture or leakage of the hydatid cyst can produce allergic eff ects, such as fever, pruritus, eosinophilia, and even anaphylaxis.
Pulmonary echinococcosis symptoms include cough, hemoptysis, salty phlegm, dyspnea, and chest pain due to rupture of the cysts into a bronchus. Rupture can also result in systemic dissemination of the protoscolices, creating more cysts.
Th e imaging fi ndings of Echinococcus granulosus depend on the stage of infection. Th e World Health Organization (WHO) has published a classifi cation scheme based on the sonographic fi ndings relating to the viability of the hydatid cyst. During the early active stage, the infection typically presents as unilocular cysts. Sonography will often demonstrate free-fl oating protoscolices in the cysts. Th is hydatid sand appears as the "snowfl akes" sign ( Figure 7) . Daughter cysts will eventually develop, which partly or completely fi ll the mother cyst (Figure 8) . Th e resulting images demonstrate a mother cyst with internal daughter cysts producing a "wheel-like" or "honeycomb-like" appearance (2). Th ese single or multiloculated cysts contain viable organisms or protoscolices. When the viability of the parasite is lost, the . Gross specimen in cross-section. Echinococcal "mother" cyst with internal "daughter" cysts.
Echinococcus granulosus infection presenting as right upper-quadrant abdominal painpressure within the cyst decreases. Th e endocystic membranes/ germinal layer will then detach and fl oat within the cyst fl uid. Th is is the transitional stage according to the WHO classifi cation. Th e imaging appearance at this stage is that of intracystic serpiginous linear fi lling defects known as the "water-lily sign." Th e MRI images on our current case correspond to this transitional, nonviable stage of infection (Figure 2) . Th e inactive stage Figure 7 . Sonogram of "active" echinococcal cyst demonstrating "mother" cyst with internal "daughter" cysts (arrow) and hydatid sand "snowflakes" sign (arrowhead). resides in the small bowel of the definitive hosts, dogs or other canids. Gravid proglottids release eggs that are passed in the feces. After ingestion by a suitable intermediate host (under natural conditions: sheep, goat, swine, cattle, horses, camel), the egg hatches in the small bowel and releases an oncosphere that penetrates the intestinal wall and migrates through the circulatory system into various organs, especially the liver and lungs. In these organs, the oncosphere develops into a cyst that enlarges gradually, producing protoscolices and daughter cysts that fill the cyst interior. The definitive host becomes infected by ingesting the cyst-containing organs of the infected intermediate host. After ingestion, the protoscolices evaginate, attach to the intestinal mucosa , and develop into adult stages in 32 to 80 days. Source: US Centers for Disease Control and Prevention.
will show a degenerated cyst that has a sonographic appearance of a solid-looking pseudotumor that may show a "ball of wool sign" (2) . Dead cysts are characterized by a calcifi ed wall, which varies from partial to complete. Th e calcifi cation is often serpiginous and peripheral, having the appearance of a decompressed or crenated lesion. While treatment of echinococcosis is based on the size, location, and severity of the cysts, surgery has been the traditional defi nitive therapy. Medical management only with albendazole is utilized in many cases. Recently, PAIR (percutaneous aspiration, infusion of scolicidal agents, and reaspiration) has gained ground for specifi c types of lesions. Albendazole is administered 4 days before and several weeks after treatment, regardless of which procedure is performed. Ultrasound is fi rst utilized for WHO criteria staging. Th e diff erent stages of cyst include active (CL, CE1, and CE2), transitional (CE3), and inactive cysts (CE4 and CE5). Surgical removal is preferred for pulmonary hydatid cysts and small calcifi ed hepatic cysts. PAIR is contraindicated for superfi cial cysts, cysts with multiple thick internal septa, and cysts communicating with the biliary tree (3). Aspiration is generally performed with ultrasound or CT guidance, as diagnosis can be confi rmed with demonstration of the protoscolices in the aspirate. 
